Colorimetric detection of nucleic acid sequences in plant pathogens based on CRISPR/Cas9 triggered signal amplification.
A colorimetric method is presented for the detection of specific nucleotide sequences in plant pathogens. It is based on the use of CRISPR/Cas9-triggered isothermal amplification and gold nanoparticles (AuNPs) as optical probes. The target DNA was recognized and broken up by a given Cas9/sgRNA complex. After isothermal amplification, the product was hybridized with oligonucleotide-functionalized AuNPs. This resulted in the aggregation of AuNPs and a color change from wine red to purple. The visual detection limit is 2 pM of DNA, while a linear relationship exists between the ratio of absorbance at 650 and 525 nm and the DNA concentration in the range from 0.2 pM to 20 nM. In contrast to the previous CRISPR-based amplification platforms, the method has significantly higher specificity with the single-base mismatch and can be visually read out. It was successfully applied to identify the Phytophthora infestans genomic DNA. Graphical abstract Schematic presentation of a colorimetric method for detection of Phytophthora infestans genomic DNA based on CRISPR/Cas9-triggered isothermal amplification. The Cas9 endonuclease cleaves DNA at the design site and the color changes from red to purple with increasing target DNA concentration.